Abstract. Now space debris poses a serious threat to humanities efforts at space exploration as well as the expanding uses for earth-orbiting satellites. This thesis is to determine the best alternative for a private firm to address the space debris problem. To determine the best alternative or combination of alternatives that a private firm could adopt as a commercial opportunity to address the space debris problem, we have to determine which space debris are proposed to clean. First, we construct the Space Debris Growth Model to predict the growth trend of space debris by using Least Squares and Simulated Annealing based on statistics in past years. Then, the Orbital Distribution Model of Space Debris are built to gain the space debris distribution and we simulate the space debris distribution by Double Weibull probability distribution model to find the probability of debris in diffident altitude. Next, by the aforementioned time-dependent model, we define several parameters
Introduction
Since 1957, the Soviet Union launched Sputnik satellite, over the last few decades, the rate at which human activities in space have led to the creation of space debris has increased in a linear fashion. As the film <Gravity> presents a huge disaster caused by space debris, many space debris have posed a great threat to human space resource development activities. For example, the Russian satellite Kosmos-2251 and the USA satellite Iridium-33 collided on 10 February, 2009, which has a great impact on space environment. So we have to try our best to control and slow down the space debris.
Assumptions
As to simplify the problem, we make the following assumptions in the process of building model in this paper:  The growth of space debris depends on known sources and we do not consider unknown sources.
 Space debris is independent with each other.
 In terms of space debris' risk to the satellite, we only considers the operational risk, we do not consider the risk of satellite launch.
 The quantity and cost of cleaning equipment is replaced by the removing cost in optimization model. Based on the literature, we learn that the distribution of orbit debris is defined as the spatial density, which represents the number of debris existing in unite volume, and its size stand for the probability of collisions between spacecraft and the debris. So we are supposed to study the Orbital Distribution of space debris.
Symbols, Terminology Definitions

Symbols and Definitions
We extract the altitude and the number of space debris data from the data on website. Then we discard the data with limit value and draw the frequency distribution of space debris against altitude. The certain result is shown as follows： 
Hence, we apply the method of parameter optimization in solving double mixed Weibull distribution model. Thus far, we finally draw the probability density function and the cumulative distribution function of the space debris in LEO, and the results are shown as follows: 
Optimization objective
This thesis is to determine the best alternative for a private firm to address the space debris problem, so we should be concerned about the risks, benefits and cost of the alternative to clean space debris for private firm.
Taking costs, risks and benefits into consideration, we develop optimization model to establish the best clean-up strategy at this moment. For costs, there exist differences among different methods to remove space debris, so we define a parameter to measure the cost of the strategy. For benefits, we maximize the benefit by removing space debris selectively. So we define a parameter to determine whether the debris is need to remove or not. For risks, we measure it by defining a new parameter , which presents the possibility of removing debris successfully. These factors are combined as optimization objective, which are shown as follows: 
Solving the advanced model
Simulated Annealing algorithm is used to solve the advanced model. In this way, we obtain the best clean-up strategy, consisted of the time when to clean, the debris which to remove and the method which to choose.
After solving the objective optimization model by simulating, we find that we are proposed to carry out cleanup in 2020. Meanwhile, we determine the certain space debris that are proposed to remove and the certain clean-up strategy is shown in Figure 5 . Figure 5 . The Distribution of Debris that are proposed to remove Here, the red mottle presents the debris that are proposed to remove.
